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HYDROLOGIC RECONNAISSANCE OF THE

STONY RIVER BASIN, ALASKA, 1983-84

b y  I:.J.  Collazzi

Alask;l  IYXS p e r s o n n e l r.(>connoitcrcd  t h e  SVony R i v e r  b a s i n  i n  s o u t h w e s t e r n

Alask;~  i n  Arlgu:;t 1 9 8 3  a n d  Marc11  1 9 8 4  t o  co1 lcct Ilydrologic  d a t a  t o  d e s c r i b e  t h e

f l o w  cllarnctc!ristics  a n d  q u a l i t y  o f  the s u r f a c e  w a t e r  i n  t h e  b a s i n  u n d e r  b o t h

s u m m e r  (bigI)-flow)  a n d  winter  ( l o w - f l o w )  conditi.ons.

The 180~mi-long  S t o n y  Kiver  d r a i n s  a p p r o x i m a t e l y  3 , 3 0 0  mi
2

o f  s o u t h w e s t e r n

A 1  3 s k a . ‘I’htt r i v e r  d r o p s  3 , 7 5 0  ft f r o m  i t s ~~lacial.  headwaters i n  t h e  A l a s k a  Kange

t o  i t s  c o n f l u e n c e  w i t h  t h e  K u s k o k w i m  R i v e r . I’oorl.y-drained  s o i l s  w i t h  a  p e a t y

s u r f a c e  l a y e r  o v e r  a  s h a l l o w  p e r m a f r o s t t a b l e  p r e d o m i n a t e  w i t h i n  the b a s i n

(Sc,lkrcgg,  1 9 7 6 ) . S p r u c e - h a r d w o o d  f o r e s t  is  the  d o m i n a n t  vej:ttat  i o n ,  w i t h

Alpine  t undr:]  at the  h i g h e r  clcvations. l<edrock  i :; e x p o s e d  i n  the  u p p e r  b a s i n .

The S t o n y  R i v e r  b a s i n  strnddlc,:;  p a r t s o f  t-11(1  Ilolitna I.owland, Nushagak-Hi);

River  lti 11:;  a n d  S o u t h e r n  A l a s k a  Kangt  a s  d e s c r i b e d  b y  Wahrhsftig  ( 1965). The

S t o n y  R i v e r  i s  o n e  o f  s e v e r a l  l a r g e , b r a i d e d  g l a c i a l  s t r e a m s  w h i c h  r i s e  f r o m

g l a c i e r s in the Alaska Range and flow across the moraine-mantled lowlands.

P l e i s t o c e n e  a l l u v i a l  d e p o s i t : ;  b o r d e r  t h e  l o w e r  r i v e r ,  a n d  P e r m i a n  1  i m e s t o n c

a n d  v o l c a n i c  r o c k  o c c u r  i n  the Lime llills, c o n s p i c u o u s  i s o l a t e d  s t e e p - s i d e d

r i d g e s  w h i c h  r i s e  t o  a n  a l t i t u d e  o f  1 0 0 0 - 2 0 0 0  fft. M o u n t a i n s  i n  t h e  b a s i n  c o n s i s t

o f  Tertinry  a n d  Cretaceous  granitic  r o c k s , C r e t a c c o u s  a n d  J u r a s s i c  s e d i m e n t a r y

a n d  v o l c a n i c  r o c k s ,  a n d  p r e - C r e t a c c o u s  s e d i m e n t a r y , v o l c a n i c  a n d  i g n e o u s  r o c k s

(Reikman,  1 9 7 4 ) . Numerous morainal and thaw lakes occur throughout the lowland.

The Stony River basin lies within the continental climatic zone of Alaska,

characterised  by cold winters and hot summers. The weather station at Sparrevohn,

on the southwest margin of the basin, records a mean summer temperature of 40" to

61°F, mean winter temperature of O0 to 20"F, and extremes of -47°F and 82*F over

a IO-year period. Average annual precipitation at the station is 21 in. including

81 in. of snow (Selkregg,  1976). Regional variations should be expected within

the basin.

DGGS personnel floated the Necons  River from Two Lakes to its confluence with



the Stony River, then the Stony River to its mouth in August 1983  and obtained

discharge, water-quality and stream-channel measurements at iI sites. In March

1984 the sites were revisited by hrlticopttr.

Information in this report (:;~n  be used  to assess r(lrlofI  rind baseflow  conditions

of the river system  and to estirnntc the year-round rcginlen  oE this southwestern

ALaska river basin.

I1XI’LANATION  01;  GKAI’II  1CS

Figure I is an index of U.S. GeoLogicaL Survey (USGS)  1:250,000-  and 1:63,360-

scale topographic maps of the Stony Kivtr  basin.

Figure 2 shows the generalized physiography of the basin superimposed over a

diagrammatic representation ot  t-he riverine system.

Figure 3 is a profile of the Stony Kiver and selected tributaries compiled from

USGS 1:63,360-scale  topographic maps. Comparative gradients along river segments and

the position of tributaries and data-collection sites are shown.

Figure 4 contains a channel cross section of each data-collection site. Cross

sections were developed from survey measurements taken during the August 1983

reconnaissance. Bankfull  channel stage was determined from the flood-plain surface

and the Lower Limits of permanent vegetation (Childers  and Kernodle, 1983); maximum-

evident-flood (MEF) stage was extrapolated from high-water marks found on the riverbanks.

TabLe  I is a summary oE the channel geometry and discharge measurements taken

during the two reconnaissance trips and the calculated unit runoff based on these

measurements. Unit runoff, obtained by dividing stream discharge by drainage area,

can be used to compare seasonal water yields in a basin or subbasin  (Childers  and

Kernodle, 1983).
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T a b l e  2  c o n t a i n s  c a l c u l a t i o n s  b a s e d  o n  t h e  o b s e r v e d  d a t a . From the channe 1

c r o s s  s e c t i o n s , t h e  a p p r o x i m a t e  d i s c h a r g e for bankfull  and MEF conditions are

c a l c u l a t e d  w i t h  t h e  s i m p l i f i e d  slopf-area  m e t h o d  (Kiggs, 1979). T h e  bankfull

d i s c h a r g e  i n d i c a t e s  t h e  m a x i m u m  a m o u n t  o f  f l o w  t h a t  m a y  b e  e x p e c t e d  w i t h o u t  f l o o d i n g ,

and the MEF discharge indicates the maximum i n s t a n t a n e o u s  p e a k  d i s c h a r g e  a t  t h e  s i t e

i n  r e c e n t  y e a r s  (Childers  a n d  K e r n o d l t , 1983). D r a i n a g e - b a s i n  c h a r a c t e r i s t i c s  a r e

u s e d  t o  c a l c u l a t e  p r e d i c t e d  2-yr  a n d  50-yr f l o o d s  u s i n g  L a m k e ’ s  (1979) m e t h o d .  (A

2-yr f l o o d  h a s  a  5 0  p e r c e n t  chance o f  b e i n g  e x c e e d e d  i n  a  p a r t i c u l a r  y e a r ,  w h e r e a s  a

50-yr f l o o d  h a s  a  2  p e r c e n t  c h a n c e  o f  being  e x c e e d e d ; t h e s e  v a l u e s  a r e  b a s e d  o n  m u l t i p l e

r e g r e s s i o n  a n a l y s i s  o f  s t r e a m f l o w  rerords, w h i c h  a r e  v e r y  s c a n t y  i n  A l a s k a . ) The

F r o u d e  n u m b e r  i s  a  m a t h e m a t i c a l  rt’lat  ionship  b e t w e e n  rrtean  v e l o c i t y ,  m e a n  d e p t h ,  a n d

t h e  g r a v i t a t i o n a l  constanl. a n d  is  us(,d  t o  c o m p a r e s t a t e s  o f  f l o w  a t  t h e  s i t e s . ( I n  a

r e c t a n g u l a r  c h a n n e l ,  f l o w  i s  t r a n q u i l i f  t h e  F r o u d e  n u m b e r  i s  l e s s  t h a n  1 . 0  a n d  i s

r a p i d  i f  g r e a t e r  t h a n  1 . O  (Dalrymplr, and B e n s o n ,  19681). Observed summer stage was

u s e d  a s  a  b a s i s  i n  c a l c u l a t i n g  disctlarge  u s i n g  t h e  s i m p l i f i e d  s l o p e - a r e a  m e t h o d  a n d

m a y  b e  c o m p a r e d  t o  t h e  a c t u a l  d i s c h a r g e  v a l u e s  i n  T a b l e  1 . S i t e - s p e c i f i c  c o n d i t i o n s ,

such as l o c a l  v a r i a t i o n s  i n  slopc~ tl~le  t.o a  nonideal  c h a n n e l  r e a c h ,  c a u s e  d i s c r e p a n c i e s

b e t w e e n  c a l c u l a t e d  a n d  m e a s u r e d  disctlnrgc  v a l u e s .

T a b l e  3  i s  a  s u m m a r y  o f  water-quality  d a t a  g a t h e r e d  a t  a l l  s i t e s  d u r i n g  t h e  1 9 8 3

a n d  1 9 8 4  r e c o n n a i s s a n c e  t r i p s .
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Table 1. Summary of observed discharge and cross-sectional data, Stony River basin, Alaska, 1983-84.

Data collection site

1. Necons River

2. Stony River belov
Necons River

3. Telaquana River

4. Stony River belov
Telaquana River

5. Rock Creek

6. Little Underhill
Creek

7. Can Creek

8. Stony River 4 mi
above Lime Village

9. Stink River

10. Stony River below
Stink River

11. Stony River above
Kuskokwim River

Cross- Maximum
sectional Water-surface Mean depth Maximum depth Mean velocity velocity Discharge Unit runoff

Slope area-ft' width (ft) (ft) (ft) (fps) (fps) (cfs) (cfs/mi2)
(ft/ft> wGiz--summer winter summer winter summer winter summer winter summer winter summer winter summer winter summerpep-___----------
0.0018 138

0.0008 559

0.0001 266

0.0004 425

0.0048 15

b

412 160

1,020 152

827 217

2,130 445

67 21

150 0.9 2.8 2.0 5.2 1.6 2.5 2.5 4.0 201 1,290 0.56

287

282

3.7 3.8 6.1 7.7 1.0 2.8 1.6 4.6 514 3,140 0.73

1.2 3.3 2.8 6.8 0.9 1.3 1.2 2.2 212 1,420 0.48

460 1.0 4.4 3.7 7.0 1.2 2.1 2.3 3.2 479 5,050 0.40

59 0.7 1.1 1.4 1.8 1.4 3.3 2.1 4.1 21 218 0.32

0.0024 21

0.0014 654

40

88 27

1,590 355

274 114

1,740 350

1,880 235

59 0.8 1.5 1.5 2.2 2.7 2.0 4.0 3.0 51 179

1,360 8,260

6 142

805 6,860

0.28

368 1.8 3.7 3.5 7.0 2.3 5.2 4.0 5.6

108 0.4 2.7 2.3 4.0 0.2 0.4 0.3 0.9

0.64

0.02

0.0008 510 420

0.0005 1,110 420

1.5

4.1

3.9

3.9

4.0

12.1

7.5

6.0

1.7

1.0

3.9 2.5 4.8 0.28

2.8 1.7 4. 5 1,010 7,150 0.31

3.5R

4.49

3.19

4.21

3.35

0.99

3.90

0.37

2.37

2.20

h” 'Winter' refers to reconnaissance of March 1984; 'summer' to August 1983.
No measurements made.



Prcdlcccd  flood Froude Calculated  slopc-
zxz

a0 -
area dirchJrRe  .r

50-v lr  (Aug. ,981 observed Aususc
fl0”) 1983 <cage  (cfs)flood f&d_ _ -

2.450 6.360

J..VYO 11,YCO

2.300 5.710

6.713 14.900

590 1.930

1 ,EVO 5,040

1.550 4.430

11.800 24.200

2.130 5,430

IL,  900 29.400

16.800 32.700

0.26 1.930

0.25 L./LO

0.13 I.110

0.18 9.450

0.56 239

0.29 273

0.48 10.600

0.04

0.35 9.640

0.25 8.840

calculnced  HEF ch.raccerlstics
cross- “Ilit

sccrional Discharge runoff
area (fC>) (cfsl (cfs/mt)

4 .C!i

1.870

29.500

l.160

42.14

9.39

700 2 2 -3 LO I

J.45 2 2 -6 65 6

1 , 52'2 25.6OC 21.33 I,  201:

250 1 . 3 7 0 21.08 6S

22

2 2

310 1 . 4 6 0 8.11

2 2 -0 6 0 2

2 2 - a 2 0 1

6.490 68.800 32.45 2 2

21

7.140 63,000

17.500

21.72

20s

180

2.120

385

2.900

3.250

2 2 -8 60 4

5,580 2 2

2. Srony River below
Neconr River 2,bCO

1,440

510

33s

4. Stony River bclov
Telrqunr  Rlvcr

5. Rock.  Creek

2.960 495 6.0

IS5 9 5 1 . 6

6. Llt~lc  Underhlll
Creek -=

7. Can Creek 1 6 0 1 0 5

8. Srony  Blver  4 ml
above Lime Village

9. Stink River

2,890 635

10.  Stony River below
Stink River 3.880

L,.  srony River .bovc
Kurkokvin  River 3.890

770

4SO

3.1

5.1

4.3

1 . 5

4.6

5.0

8.6

iC.2

1 2 . 8

9 . 8

1 0 . 0

3 . 5

7.2

9.2

1 3 . 2

9 . 2

5.e 4,500

b .  3 16,:X

2 . 1 2.960

5.3 14.700

4.7 1 3 0

3 . 8 605

8 . 1 23.500

7 . 2 28,000

6.0 23.200

30 3

JO 4

5 5 0

-3

-3

5s 3

50 7

-8

-a

-8 55 ‘

L



Table 3. Field water quality at data collection sites, Stony River basin, Alaska,
1983-84.

water Specific Dissolved 1'11
temperature conductance oxygen

("_C) (umhos/cm  @ 25°C) (mg/l)
Data collection site winter* summer winter summer winter summer winter summer

1. Necons River -0.1 11.0

2. Stony River below
Necons River -0.2 10.0

3. Tclaquana River -0.2 12.0

4. Stony River below
Telaquana River -0.2 12.0

5. Rock Creek -0.2 6.8

6. Little Under-hill
Creek

7 . 0

7. Can Creek -0.2 11.5

8. Stony River 4 mi
above Lime Village -0.2 10.0

9. Stink River -0.2 12.0

10. Stony River below
Stink River -0.2 11.2

11. Stony River above
Ruskokwim River -0.1 12.0

a
b

'Winter' refers to reconnaissance 0
No measurements made.

81 5 8 13.0

8 4 49 12.3

7 3 54 12.5

80 56 11.8

5 3 3 2 13.1

- 32 -

8 1 7 5 11.9

7 5 86 11.8

233 100 0.0

9 5 7 2 10.8

41 58 10.0

March 1984;'summer'

b - 6.7

12.2 6.0

5.6

6.0

6.6

- -

5.5

6.2

6.2

- 5.9

5.6

o August 1983.


